Ceramide induces translocation of protein kinase C-alpha to the Golgi compartment of human embryonic kidney cells by interacting with the C2 domain.
Ceramide is a lipid second messenger produced by sphingolipid metabolism in cells exposed to a limited number of agonists and in turn triggers important cell responses including protein kinase C (PKC)-alpha activation. Using a fusion protein comprising bovine PKCalpha and the green fluorescent protein (GFP), we transfected human embryonic kidney (HEK) cells and investigated to which subcellular compartment ceramide triggers PKCalpha redistribution. Stimulation of HEK cells with exogenous C16-ceramide or bacterial sphingomyelinase (bSMase), which leads to increased endogenous ceramide formation, evokes a translocation of PKCalpha to the Golgi compartment. By using deletion mutants of PKCalpha lacking distinct domains in the regulatory region, it is shown that the Ca(2+)-dependent lipid binding C2 domain, but not one of the C1 domains is essentially required for the ceramide-triggered translocation of PKCalpha to the Golgi complex. In contrast, the C2 domain is not required for phorbol ester (TPA) binding and translocation of PKCalpha to the plasma membrane. In addition, evidence is provided that TPA requires only one of the two C1 subdomains to trigger translocation to the plasma membrane.In summary, our data provide evidence that ceramide either directly or indirectly interacts with the Ca(2+)-dependent lipid binding C2 domain of PKCalpha and thereby induces translocation of the enzyme to the Golgi compartment.